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@ Therapeutic preparations containing quliiarbllne derivatives. 

@ The Inventton concerns a pharamceutical composition which comprises known or novel quinazollne 
derivatives of the fomriula I 




wherein, for example, is hydrogen, trifluoromethyl or nitro, n is 1 and R^ fe haiogeno, trifluoromethyi. 
nitro cyano, (I^C)aikyl. (1^C)allcoxy, N-<1-4C)aIkylamino. N,N-dK(1-4C)aIkyI]amino, (1-4C)alkylthio, 
(1-4C)aIkylsulphinyi or (1-4C)aII<ylsuIphonylT 

-and phanmaceuticany-acceptable diluents or carriers thereof; the novel quinazollne deribatives and a 
process for their preparation : and the use of the receptor tyrosine kinase inhibitory properties of both 
the known and novel quinazoline derivatives in the treatment of cancer. 
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The invention relates to therapeutic preparations and more particularly it relates to phanmaceutical com- 
positions of quinazoline derivatives, or pharmaceutically-acceptable salts thereof, which possess anti-cancer 
activity. The invention also relates to certain novel quinazoline derivatives and to processes for their manufac- 
ture. The invention also relates to the use of either the novel quinazoline derivatives of the Invention or certain 
5 known quinazoline derivatives in the manufacture of medicaments for use in the production of an anti-cancer 
effect in a warm-blooded animal such as man. 

Many of the current treatment regimes for cancer utilise compounds which inhibit DNA synthesis. Such 
compounds are toxic to cells generally but their effect on the rapidly dividing tumour cells can be beneficial. 
Altematie approaches to anti-cancer agents which act by mechanisms other than the inhibition of DNA syn- 
10 thesis have the potential to display enhanced selectivity of action against cancer cells. 

In recent years it has been discovered that a cell may become cancerous by virtue of the transfonmation 
of a portion of its DNA into an oncogene i.e. a gene which, on activation, leads to the fonmation of malignant 
tumour cells (Bradshaw, Mutagenesis. 1986. i 91). Several such oncogenes give rise to the production of pep- 
tides which are receptors for growth factors. The growth factor receptor complex subsequently leads to an in-. 
16 crease in cell proliferation. It is known, for example, that several oncogenes encode tyrosine kinase enzymes 
and that certain growth factor receptors are also tyrosine kinase enzymes (Yarden et al., Ann. Rev. Biochem., 
1 988, 57, 443; Larsen et §[. Ann. Reports in Med. Chem. 1 989, Chpt 1 3). 

Receptor tyrosine kinases are important in the transmission of biochemfcal signals which initiate cell rep- 
lication. They are large enzymes which span the cell membrane and possess an extracellular binding domain 
20 for growth factore such as epWermal growth factor and an intracellular portion which functions as a kinase to 
phosphorylate tyrosine amino adds in proteins and hence to Influence cell proliferatton. It is known that such 
kinases are frequentiy present In comnKJn human cancers such as breast cancer (Salnsbury etal., Brit J. Can- 
^ 1988, 58, 458; Guerin et aL, Oncooene Res.. 1988. 3, 21), gastrointestinal cancer such as colon, rectal or 
stomach cancer (Bolen etal.. Oncogene Res., 1987, i 149), leukaemia (Konaka etaL, Cell, 1 984. 37, 1035) 
25 and ovarian, bronchial or pancreatic cancer (European Patent Specificatton No. 0400586). As further human 
tumour tissues are tested for receptor tyrosine kinase activity it is expected that its widespread prevalence will- 
be estaW ished in further cancers such as thyroW and uterine cancer. It is also known that tyrosine kinase activity 
is rarely detected in normal cells whereas it is more frequentiy detectable in malignant cells (Hunter, CeH, 1987, 
. 50, 823). It has been shown more recenUy (U.J. Gullick. Brit Med. Bull.. 1991. 47, 87) that epidenmal growth 
30 factor receptor which possesses tyrosine kinase activity is overexpressed in many human cancers such as 
brain, lung squamous cell, bladder, gastric, breast head and neck, oesophageal, gynaecological and thyroid 
tumours. 

Accordingly it has been recognised that an Inhibitor of receptor tyrosine kinase should be of value as a 
selective inhibitor of the growth of mammalian cancer cells (Yaish etat Science. 1 988, 242. 933). Support for 

35 tills view is probided by the demonstration that ert)staUn, a receptor tyrosine kinase Inhibitor, specifically at- 
tenuates the growth of a human nwimmary carcinoma whfch expresses epkJermal growth factor (EGF) receptor 
tyrosine kinase but is without bffect on the growth of other carcinomas which do not express EGF receptor tyr- 
osine kinase (Tol etal. Eur. J. Cancer ain, Oncol.. 1 990. 26. 722.) Various derivatives of styrene are also stated 
to possess tyrosine kinase inhibitory properties (European Patent Applteatton Nos. 0211363, 0304493 and 

40 0322738) and to be of use as anti-tumour agents. Various known tyrosine kinase inhlbitora are disclosed in a 
more recent review by T. R. Burtce Jr. (Dmosofthe Future . 1 992, 17, 1 1 9). 

We have now found that certain known quinazoline derivatives and also novel quinazoline derivatives pos- 
sess anti-cancer properties which are believed to arise from their receptor tyrosine kinase inhibitory properties. 
According to one aspect of the Inventton there Is probided a phanmaceutical composition which comprises 

45 a quinazoline derivative of the fonmula I (set out hereinafter) wherein R^ is hydrogen, trifluoromettiyl or nitro. 
n is 1 and R2 is halogeno, trifluoromethyl, nitro, cyano, (1-4C)alkyI, (1-4C)aIkoxy, N-(1-4C)alkyIamino, N,N-di- 
I(1.4C)alkyl]amIno. (1-4C)alkylttik>. (1-4C)aIkyIsulphinyl or (1-4C)alkylsuI phenyl; 

or wherein W is 5-chIoro, 6-chloro, 6-bromo or 8-chloro, n is 1 and R^ is 3'-chloro or 3'-methyl, except that 5- 
chloro-4-(3'-chloroanflino)-. 6-chloro-4-(3'-methylanPino)and 8-chloro-4-(3'-chIoroanilino)-quinazoline are ex- 
50 duded; oc wherein R^ is hydrogen, halogeno. trifluoromettiyl or nitro, n is 2 and each R^ which may be the 
same or different is halogeno, (1-4C)alkyi or (1-4C)alkoxy. except tiiat 6-fluoro-4-(2',4'-dimettiylaniIino)quina- 
zoline is excluded; 

or a phamiaceutically-acceptable salt thereof; together witti a phanmaceutically-acceptable dOuent or canrier. 
According to a further aspect of the invention there is probided a pharmaceutical compositton which com- 
66 prises a quinazoline derivative of the formula I wherein 

R» is hydrogen, n is 1 and R^ is halogeno, (1-4C)alkyl or (1-4C)alkoxy; 

or R^ is hydrogen, halogeno, trifluoromethyl or nitro. n is 2 and each R^. which may be the same or different 
is halogeno, (1-4C)alkyl or (1-4C)alkoxy, except that 6-fluoro-4-(2',4'-dimetiiylaniIino)quinazoline is excluded; 
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or a pharmaceulically-acceptable salt thereof; together with a pharmaceutically-acceptable diluent or earner. 

The chemical fonnulae referred to herein t>y Roman numerals are set out for convenience on a separate 
sheet hereinafter. In this specification the term "alkyl" includes both straight and branched chain alky! groups 
but references to IndMdual alkyl groups such as "propyr are specific for the straight chain version only. An 
analogous convenfion applies to other generic tenro. ^ 

The quinazollnes of theformula I are unsubstituted at the 2-position. This is specifically indicated in formula 
I by the hydrogen atom shown at the 2-positlon. It is to be understood that the W group is located only on the 
benzo portion of the quinazoline ring. ... v--. 

Within the present invention it is to be understood that a quinazoline of the fomiula I may exhibit the phe- 
nomenon of tautomerfem and that the formulae drawings within this specification can represent only one of the 
possible tautomeric forms. It is to be understood that the invention encompasses any tautomenc fonn which 
potasses anti-tumour activity and is not to be limited merely to any one tautomeric iom utflised within the 

*^ll'is*atertoTunderstood that certain quinazollnes of the formula I can exist in solvated as well as unsol- 
vated forms such as. for example, hydrated forms. It is to bo understood that the imrention encompasses all 

such soh«ted forms which possess anti-tumour activity. 

Suitable values for the generic radicals referred to above Include those set out below. 

Asultable value forRi or R» when It is halogeno Is, for example, fluoro. chloro. bromo or lodo; for R^ when 
It IS (1.4C)allcyl is. for example, methyl, ethyl, propyl. Isopropyl or butyl; for R» when It Is (1.4C)aikoxy is. for 
example, mettioxy. ethoxy. propoxy or Isopropoxy: for R> when it Is N:(1-JC)allcylamino is for example g- 
meth^amino.N-ethylaminoorN:propylamino;forR»whenrtl8!iN-dK(1-4C)all^^^ 
dimett,ylamlnoTN-ethyl-N-methylamlno.liN-dtethylamlno.^*.methyl-^^^^^^^ 

R2 when It is (1-4C)alitylthio is. for example, methylthio. ethylthio or propylthio: for R» when it is ]^C)alMsu^ 
phmyl is. for example, methylsulphinyl. ethylsulphlnyl or propylsulphinyl; and for R» when it is (1-4C)alkylsul- 
phonyl is. for example, methylsulphonyl. ethylsulphonyl or propylsulphonyl. • 

A sultable pharmaceutkally-acceplable salt of a quinazoline of the imrention which is sufficiently basic is. 
fbrexample. an add-addWon salt with, for example, an Inorganic or organic acid, for example hydrochloric, hy- 
dtobromlc. sulphuric phosphoric trifluoroacetlccHricmalelcoxailcfumaric or tartaric acid. 

The composiOon may be In a form suitable for oral administration, for example, as a tablet or capsule, for. 
parenteral Injection (including intraveous, subcutaneous, inttamuscular. Intravascular or infusion) as a sterile 
solution, suspension or emulsion, for topical administration as an ointment or cream or for rectal administration 

^In^gilSttle above compositions may be prepared in a conventional manner using conventional exci- 

'*'°"The quinazoline wHI normaHy bo administered to a wami-blooded animal at a unit dose within the range 5- 
5000 mg persquare metre body area of the animal. Le. approximately 0.1-100mgfl<g. and this nomially provides 
a therapeuUcaliy-effective dose. A unit dose form such as a tablet or capsule will usually contain, for example 
1-250 mg of acth^e ingredient Preferably a dally dose In the range of 1-50 rogflcg Is employed. However the 
daily dose will necessarily be varied depending upon the host treated, the particular route of administration, 
and the severity of the illness being treated. Accordingly the optimum dosage wSI be determined by the prac- 
titioner who b treating any particular patient , • I 
Many quinazoline derivatives are already known and some are also known to possess pharmacological 
properties. It is believed however that the phannaceutlcal compositions defined hereinbefore do not embrace 
any such phannr>acologlcally-aclWe quinazoline derivative. 

It is known from UK Patent Applfcatfon No. 2033894 that certain quinazoline derivatives possess analgesic 
and anil-Inflammatory properties. The compounds, and phamiaceutical composittens containing them, are dis- 
closed byway of a generic fbnnulati wherein Ri Is hydrogen, halogeno. trifluoromethyl or nitro; R* Is hydrogen, 
halogeno. alkyl or alkoxy: and R» is hydrogen or alkyl. . u k-* 

With one exception, all of the examples or named compounds therein require R' to be a substituenl ottier 
than hydrogen. The exceptton Is the compound 4-(N:methylanlllno)qulnazollne l.e. each of Ri and R* Is hydro- 
qen and R' is methyl. It is believed that the pharmaceutical compositions containing quinazoline derivatives 
disclosed hereinbefore do not embrace compositions containing any of the specifically disclosed compounds 
of UK Patent Specification No. 2033894. ^ . ... 

Further known quinazoline derivatives mentfoned in UK 2033894 include the compounds 4-anrt,noquina- 
zoline and 4-anilin(^6-chloroquinazoline rJ.Oro.Chem.. 1976. 41. 2646 and US Patent No. 3985749 respe,> 
livelyl. known for use in the treatment of coccWiosls. oo =k..™^i 

It is known from Japanese Patent Specification No. 57144266 [Chemical Abstracts, volume 98. abstract 
number 89384x. and the Registry File entries associated therewith] that certain 4-anflin^6-fIuoroquinazoline3 
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possess analgesic and anli-inflammatoiy properties. The only disubstituted aniline derivative disclosed therein 
is believed to be e-fluoro-4-(2',4'-dimethyianirmo)-quinazoline. 

It is further known from Chemical Abstracts, volume 96, abstract number 122727v, and the Registry File 
entries associated therewith, that certain 4-(3'-aminomethyl-4'-hydrQxyaniiino)-quina2olines possess antiarrh- 
thymic properties; Compounds mentioned as Intermediates include 4-{^-chlo^oanilino)-, 4-(2'.4'-dichloroanirh 
no)- and 4-(4'.bromoanliino)-quina20line. It is known from Chemical Abstracts, volume 100, abstract number 
34492k, and the Registry File entries associated therewith, that certain 4-substJtuted quinazolines were tested 
for hert)fcklal, insectfcidal, acaricWal and fungicidal activity. Only 4-chloroquina2oline is stated to possess any 
activity. Compounds disclosed included 4.(3'-chloroanlllno)- and 4-(3',4'-dimethylanaino)quinazoIine. Further 
known quinazoline derivatives which are not stated to possess pharmacological properties are 4-(4'-chIoroa- 
nOinoV and 4-(2',6'-dimethylanilinoVquinazoline fChem.Abs.. 107, 1 98230u] and 4-(4'-ethylanllino)- and 4.(4'- 
methoxyanilino)quinazoline fChem. Abs. , 76, 34199fJ. 

According to a further aspect of the present Invention there Is problded a quinazoline derivative of the for- 
mula I as defined hereinbefore for use in a method of trieatment of the human or animal body by therapy. 

Certain of the quinazoline derivatives of the formula I are novel and this provides a further aspect of the 
present Invention. According to this aspect there is probWed a quinazoline derivative of the formula I wherein 
Ri is hydrogen, n is 1 and R2 is 2'-methoxy, 3'-methoxy, 3'-fluoro. S'-bromo. 3'-kxJo. 3'-ethyL 3'-nitro, 3'-cyano, 
3'-methylthio or 3'-(N,N-dimethylamino); or wherein R» is 5-chloro, 6-chloro. 8-chIoro, 6-bromo or 7-nitro, n is 
1 and R2ls3'-^loroor3'-methyI, except that 5-chloro-4-(3'-chloroanIIIno>., 6.chloro-4.(3'-methyIanilino). and 
8-chloro-4-(3'-chloroanilino)-quinazoIine are excluded: or wherein R^ is hydrogen or chloro, n is 2 and each 
Ri, which may be the same or different, is chloro. methyl or methoxy, except that 4-(2'.4'-dichloroanilino)-. 4- 
(2'.6'-dImethi^anflino)- and 4-(3'.4'-dlmethylanillno)-quInazoline are excluded; 
or a pharmaceutically-acceptable salt thereof. 

According to a further aspect of the invention there is problded a quinazoline derivative of the fonnula 1 
wherein Ri is 5-chloro, 6-chIoro. 8-chloro. 6-bromo, 6-nitro or 7-nitro, n is 1 and R^ is 3'-chloro or 3'-methyl. 
except that 5-chloro-4-(3'-chloroanilino)-. 6-chlonHH3'-methylaniiino)- and a.chloro-4-(3'-chloroanilino)- 
qulnazoline are excluded; or a phanmaceutically-acceptable salt thereof. 

According to a further aspect of the invention there is problded a quinazoline derivative of the fomiula I 
wherein R< is hydrogen, n is 1 and R* is 2'- or 3'-methoxy; or R^ Is hydrogen or chloro. n is 2 and each R^, 
which may be the same or different, Is chloro, methyl or methoxy, except that 4-{2',4'-dichloroaniIino)-, 4-(2',6'- 
dimethylanilino)- and 4-(3',4'-dimethylanillno>-quinazoline are excluded; or a phanmaceutically-acceptable salt 
thereof. 

A specific preferred novel compound of the inventfon Is:- 
4-(3'-methoxyanilino)quinazoline or7-chloro-4.(4'-chloro-2'-methyIannino)quinazoIine; or a phanmaceutically- 
acceptable add-addition salt thereof. 

Further specific preferred novel compounds of the inventfon are:- 
4.(3'-bromoanilino)quinazolinle, 

4- (3'-lodoannino)quinazoline. 
6-chloro-4-(3'-chtoroanilino)quinazollne, 

5- bromo-4-(3'-methylanilino)quinazoline and 
4-(3'-nitroanillno)quinazollne; 

or a pharmaceutically-acceptable acW-additfon salt thereof. 

We have now found that many of these known compounds and the novel compounds of the invention pos- 
sess anti-cancer properties which are believed to arise frtxn their receptor tyrosine kinase Inhibitory properties. 

Thus according to this aspect of the invention there Is probWed the use of the quinazoline derivatives of 
the formula I, or a phanmaceutteally-acceptable salt thereof, 

wherein R^ is hydrogen, halogeno. trifluoromethyl or nitro. n Is 1 or 2 and each R2 which may be the same or 
different is hydrogen, halogeno, trifluoromethyl, nitro. cyano, amino, (1-4C)alkyl, {1-4C)a!koxy, N-(1-4C)alky. 
lamlno. liN-di-[(1-4C)alkyOamino. (1-4C)alkylthio, (1-4C)alkylsulphinyl or (1-4C)alkylsulphonyl, in the menu- 
facture of a medfoament for use In the productton of an anti-cancer effect In a wanm-blooded animal such as 

man. ■• j • 

According to a further aspect of the present invention there is probided the use of the quinazoline deriva- 
tives of the formula I, or a phanmaceuticaDy-acceptable salt thereof. 

wherein R^ is hydrogen, halogeno, trifluoromethyl or nitro, n is 1 or 2 and each R^, which may be the same or 
different, is hydrogen, halogeno. (1-4C)alkyl or (1-4C)alkoxy, in the manufacture of a medicament for use in 
the production of an anticancer effect in a warm-blooded animal such as man. 

Suitable values for the generic radicals referred to above include those set out hereinbefore. 

According to a further feature of this aspect of the invention there is probided a method for producing an 
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anti-cancer effect in a warm-blooded animal, such as nnan, in need of such treatment which comprises admin- 
istering to said animal an effective amount of a quinazoline derivative as defined In the paragraphs immediately 
at)0V6> 

Particular groups of compounds of the invention for use in the manufacture of medicaments as defined be- 
5 fore, or for use in a method of treatment as defined hereinbefore, include, for example, those compounds of 
the fomiula I, or phannrwceutically-acceptabie salts thereof, wherein:- 

(a) Ri is hydrogen, fluoro or chloro. n is 1 or 2 and each R2, which nray be the same or different. Is hydrogen, 
fluoro. chloro, bromo, methyl, ethyl, methoxy or ethoxy. 

(b) is hydrogen or chloro, n is 1 or 2 and each R^. which may be the same or different, is chloro, bromo, 
10 methyl or methoxy; 

(c) Ri is hydrogen, n is 1 and R^ is chloro. methyl or methoxy, 

(d) R^ is hydrogen or chloro, n is 2 and each R\ which may be the same or different, is chloro or methyl; 

(e) 4-(3'-methyIanllno)quinazollne or 4-(3'-chlDroaniIlno)-qulnazoline; 

(0 R^ Is hydrogen, fluoro, chloro. bromo or nitro. n is 1 or 2 and each R^ which may be the same or different, 
is hydrogen, fluoro, chloro. bromo. iodo, trifluoromethyl, nitro. cyano. methyl, ethyl, methoxy, ethoxy, me- 
thytthio or N,{fdlmethylamIrK); 

(g) W is hydrogen, chloro or bromo, n is 1 and R? is chloro, bromo, Iodo, nitro. methyl or methoxy; 

(h) W is hydrogen, 6-chk)ro, 7-chloro or 6-bromo, n is 1 and R2 is 3'-chloro, 3'-bromo, 3'-iodo, 3'-nitro. 3'- 

melhylorS'-methoxy; j ^. x . 

(i) 4-(3'-bromoanil!no)quinazoline, 4-(3'-iodoanOinoHuinazoline. 6-bromo-4-(3'-methylanilino)quinazo- 
line or 7-chloro-4-{3'-chloroanilino)quinazoline. 

The anti-cancer treatment defined hereinbefore may be applied as a sole therapy or may Involve, In addition 
to the qulnazoline derivative of the invention, one or more other anti-tumour substances, for example those 
selected from, for example, mitotic Inhibitors, for example vinblastine; alkylating agents, for example cis-platin. 
25 carboplatin and cyclophosphamide; antimetabolites, for example S-fluorouracil, cytosine arabinoside and hy- 
droxyurea, or, for example, one of the preferred antimetabolites disclosed in European Patent Application No. 
239362 such as r4-{5-[N:(3.4-dihydro-2-methyi-4-oxoquinazolin-6-ylmethyl)-r!t^ 
glutamic acid; intercalating antibiotics, for example adriamycin and bleomycin; enzymes, for example aspara- 
ginase; topoisomerase inhibitors, for example etoposlde; biological response modtfiers, for example interferon; 
30 and anti-hormones, for example antioestrogens such as 'NOLVADEX' (tamoxifen) or, for example antiandra- 
gens such as 'CASODEX' (4^cyano-3-(4-fluorophenylsulphonyl)-2-hydroxy-2-methyl-3'-(trifiuoromethyl)pro- 
pionanaide. Such conjoint treatment may be achieved by way of the simultaneous, sequential or separate dos- 
ing of the indh^idual components of the treatment According to this aspect of the invention there is probided a 
phannaceutical product comprising a quinazoline derivative of ttie fonnula I as defined hereinbefore and an 
35 additional antJ-tumour substance as defined hereinbefore for ttie conjoint treatment of cancer. 

As stated above the quinazoline derivative defined in ttie present invention is an effective anti-cancer agent, 
Virtiich property Is befieved to dnse from its receptor kinase inhibitory properties. Such a quinazoline derivative 
of ttie Invention Is expected to possess a wide range of anti-cancer properties as receptor tyrosine kinases have 
been implicated in many common human cancers such as leukaemia and breast, lung, colon, rectal, stomach, 
prostate, bladder, pancreas and ovarian cancer. Thus it is expected thata quinazoline derivative of the invention 
will possess anti-cancer activity against these cancers. It is In addition expected ttiat a quinazoline of the pres- 
ent invention v«ll possessactivity against a range of leukaemias, lymphoid malignancies and soiki tumours such 
as cardnomas and saroonr^as in tissues as the liver, kidney, prostate and pancreas. 

A novel quinazoline derivative of the formula I, or a phamr^ceutically-acceptable saltttiereof, may be pre- 
45 pared by any process knovm to be applicable to ttie preparation of chemically-related compounds. A suitable 
process Is. for example, fllustrated by that used in UK Patent Application No. 2033894. Such a process, when 
used to prepare a novel quinazoline derivative of the fonmula I, or a phannaceuttcally-acceptable salt ttiereof, 
Is probided as a furtiier feature of ttie invention and is fllustrated by ttie foliovring representative example in 
which, unless othenvise stated, Ri, n and R^ have any of the meanings defined hereinbefore for a novel qui- 
60 nazotlnexlerlvative of the fonnula I. 

The reaction, preferably in ttie presence of a suitable base, of a quinazoline of ttie fonnula III (set out here- 
inafter), wherein Z is a displaceable group, with an aniline of ttie fonmula IV. 

A suitable displaceable group 2 is. for example, a halogeno or sulphonyloxy group, for example a chloro. 
bromo, mettianesulphonyloxy or toluene-e-sulphonyloxy group. 
65 A suitable base is. for example, an organic amine base such as, for example, pyridine, 2,&-lutidine, collidine. 
4-dimettiylaminopyridine, triethylamine. morpholine or dia2abicyclo[5.4.0]undec-7-ene. or. for example, an al- 
kali or alkaline earth metal carbonate or hydroxide, for example sodium carbonate, potassium carbonate, cal- 
cium carbonate, sodium hydroxide or potassium hydroxide. 
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The reaction is preferably carried out in the presence of a suitable inert solvent or diluent, for example a 
(1-4C)alkano1 such as methanol, ethanol or isopropanol. a halogenated solvent such as methylene chlonde. 
chloroform or carbon tetrachloride, an ether such as tetrahydrofuran or 1 .4^loxan. an arornatic solvent such 
as toluene, or a dipolar aprotic solvent such as N,N-dimethylformamide. N.N-dimethylacetamide. N-methylpyr- 
rolidin-2-ono or dimethylsulphoxido. The reaction is conveniently carried out at a temperature in the range, for 
example. 10 to 150°C. preferably in the range 20-80'C. ,»K»f,«» k«=<. 

The quinazoline derivative of the formula I may be obtained from this process in the form of the free base 
or alternatively itmay be obtained in thefomiof a saltwith the acid of theformula H-Z>wherein Zhas the rneaning 
defined hereinbefore. When K is desired to obtained the free base from the salt, the salt may be treated with a 
suitable base as defined hereinbefore using a conventional procedure. 

When a phamwceuticallyacceptable salt of a novel quinazoline derivative of the fomiula I is required, it 
may be obtained, for example, by reaction of said compound with, for example, a suitable acid using a con- 
ventional procedure. 

As stated hereinbefore the quinazoline derivative defined in the present Invention possesses anU-rancer 
actWity which is believed to arise frorh the receptor tyrosine kinase Inhibitoiy acSvity of the compound. These 
properties may be assessed, for example, using one or more of the procedures set out below:- 

(a) An in vltroassay which detennlnes the ability of a test compound to Inhibitthe enzyme receptor tyrosine 
kInaseliSHiptor tyrosine kinase was obtained In partially purified form from Ar431 cells (derived from hu- 
man vuWal cardnoma) by procedures related to those described by Carpenter et al.. J^Bto^^ 

254. 4884. Cohen etal.. J. Btol. Chem.. 1982. 1523 and by Braun et al.. J. Biol. Chem.. 1984, 

A^ai cells were grown to confluence using Dulbecco's modified Eagle's medium (DMEM) containing 5% 
fetal calf serum (FCS). The obtained ceHs were homogenised in a hypotonic borate/EDTA buffer at PH 10.1. 
The homogenate was centrifuged at 400 g for 10 minutes at 0^'C. The supemalant was centrifuged at 25 000 
a for 30 minutes at 0-4-C. The pelleted material was suspended In 30 mM Hepes buffer at pH 7 A corrtainli^ 
5% glycerol. 4 mMbenzamidine and 1% Triton X-100. stilted fori hour at 0-i'C. and recentrihjged at 100.000 
g for 1 hour at The supernatant, containing solubnised receptor tyrosine kinase, was stored In liquid ni- 

For test purposes 40 ^1 of the enzyme solution so obtained was added to a mixture of 400 pi of a mixture 
of 150 mM Hepes buffer at pH 7.4. 500 pM sodium orthovanadate, 0.1% Triton X-100. 10% glycerol. 200 jU 
water. 80 pi of 25 mM DTT and 80|»l of a mbcture of 1^5 mM manganese chloride. 1 25 mM magnesium chlonde 
and d'istnied water. There was thus obtained the test enzyme soluUon. 

Each test compound was dissolved in dimethylsulphoxido (DMSO) to give a 50 mM solution which was 
dDuted with 40 mM Hepes buffer containing 0.1% Triton X-100. 10% glycerol and 10% DMSO to gwe a 500 
pM solution. Equal volumes of this solutton and a solution of epidemial growth factor (EGF; 20 pg/ml) were 

''*'*r^a2piATP (3000 CUmM. ^50 nCi) was diluted to a volume of 2 ml by the addition of a solutton of ATP (100 
uM) In dIsUlled water. An equal volume of a 4 mg/ml solution of the peptide Arg-Arg-Leu-lle-Glu-Asp-Ala-Glu- 
C-Al^AIa-Aig-Gly in a mbcture of 40 mM Hepes buffer at pH 7.4. 0.1% Triton X-100 and 10% glycerol was 

The test compound/EGF mbcture solutton (5 pi) was added to the test enzyme solutton (10 pi) and the mbc- 
ture was incubated at 0^»C for 30 minutes. The ATP/peptWe mbcture (10 pi) was added and *e inDdurev«^ 
incubated at 25«C for 10 minutes. The phosphorylation reactton was tenninated by the addition of 5^ tndilor- 
oacetic add (40 ul) and boblne serum albumin (BSA; 1 mgArt. 5 pi). The mbcture was altowed to stand at 4 C 
(or 30 minutes and then centrifuged. An aliquot(40 jd) of the supematant was placed onto a stnp °^Wh^tmn 
p 81 phosphocellulose paper. The strip was washed in 75 mM phosphoric acid (4 x 10 ml) and blotted dry. Ra- 
dtoacaivlty present In the filter paper was measured using a Ikjuld sdntlllatlon counter (Sequence A). The re- 
action sequence was repeated In the absence of the EGF (Sequence B) and again in the absence of the test 
compound (Sequence C). 

Receptor tyrosine kinase Inhibition was calculated as follows:- 

%lnhlbltten= ''°V-^^B-^> x100 
The extent of Inhibition was then detemnlned at a range of concentrations of test compound to give an \C„ 

^^'"(b) An in vitro assay which determines the ability of a test compound to inhibit the growth of the human 
naso-pharyngeal cell line KB. , „j u 

KB cells were seeded into wells at a density of 1 x 10^ - 1 .5 x 10« cells per well and grown for 24 hours in 

DMEM supplemented with 5% FCS (charcoal-stripped). Cell growth was deten^lned after incubation for 3 days 
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by the extent of metabolism of MTT tetrazolium dye to furnish a bluish colour. Cell growth was then determined 
in the presence of EGF (10 ng/ml) or in the presence of EGF (10 ng/ml) and a test compound at a range of 
concentrations. An IC50 value could then be calculated. 

Although the pharmacological properties of the compounds of the fonmula I vary with structural change as 
expected, in general activity possessed by compounds of the formula I may be demonstrated at the following 
concentrations in one or both of the above tests (a) and {b)> 
Test (a)> ICeo in the range, for example, 0.01-10 ^M; 
Test (b)> IC50 in the range, for example, 0.1-100 jiM. 

Thus, by way of example, the compound 4-(3'-methylaniIlno)-quinazoline has an IC50 of 0.18 jiM In Test 
(a) and an ICgo of approximately 5 jiM in Test (b); the compound 4-(3'-chloroanirmo)quinazollne has an ICso of 
0.04 In Test (a) and an IC50 of approximately 5 nM in Test (b); the compound 4-(3'-bromoaniIino)quinazoline 
has an IC50 of 0.02 jiM in Test (a) and an IC50 of 0.78 fiM in Test (b); and the compound 7-chioro-4-(3'- 
chIoroanlllno)qulna2ollne has an IC50 of 0.02 jiM In Test (a) and an IC5 of 1.0 ]xM In Test (b). 

The invention will now be illustrated in the following non-limiting Examples in which, unless otherwise stat- 

od:- 

(I) evaporations were carried out by rotary evaporation In vacuo and work-up procedures were carried out 
afler removal of residual solids such as drying agents by filtration; 

(II) yields are given for illustration only and are not necessarily the maximum attainable; 

(III) melting points are uncorrected and were detenmlned using a Metder SP62 autonriatic melting point ap- 
paratus, an oil-bath apparatus or a Koffler hot plate apparatus. 

Example 1 

3-ChIoroaniline (7.3 g) was added to a mbrture of 4-chloroquinazoline (9 g), triethyiamine (6.2 ml) and me- 
thylene chloride (90 ml). The mbrture was stirred at ambient temperature for 30 minutes and evaporated- The 
residue was dissoh^ed in ethanol (250 ml) and the solution was heated to reflux for 30 mintues. The mature 
was allowed to cool to ambient temperature and to stand for 4 hours. The precipitate was fDtered off and washed 
with cold ethanol. There was thus obtained 4-(3'-chIoroanflino)quInazoline hydrochloride (1 1 g, 68%), m.p. 21 8- 
225*C. 

Elemental Analysis: Found C, 57.4; H, 3.8; N, 14.1; 
Ct4H,i CI«N3 requires C. 57.6; H, 3,8; N, 14.4%. 

Example 2 

The procedure described In Example 1 was repeated except that the appropriate aniline was used In place 
of 3-chloroaniline. There were thus obtained, as hydrochloride salts, the compounds described in the following 
table, the structures of which were confinnned by elemental analysis. 
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iS Ezaaple 2 
CoBpound No. 



25 



30 



35 



K 



20 3 '-methyl 198-205 

0 4'-chloro 210-212 



A'-bromo 219-221 
3'-methoxy 216-218 



ExamploS 



A mixture of 4-chIoroquinazoline (1 .65 g) and 2,5-dimethyIaniline {2.42 g) was heated to 1 00*C for 3 days. 
The mixture was cooled to artblent temperature and the residue was partitioned between methylene chloride 
and water. The organic layer was dried (MgS04) and evaporated. The residue was purified by column chro- 
matography using increasingly polar mixtures of nwthylene chloride and methanol as eluent There was thus 
40 Obtained 4-{2',5'-dimethyIanilino)quinazoline (2.2 g), m.p. 112-11 3*C. 
Elemental Analysis: Found C, 76.9; H, 6.1; 16.7; 
CieHisNa requires C. 77.1; H, 6.0; N. 16.9%. 



Example 4 

45 

A mixhjre of 4.7-dichloroquinazoline (1.89 g) and 4-chloro-2-nr>ethylannine (1.40 g) was heated to lOO'C 
for 5 minutes. The mixture was observed to melt and then resolidify. Ethanol (5 ml) was added and the mixture 
was heated to 100*»Cfbr30 minutes. The mixture was cooled to ambient temperature and the solid was Isolated. 
There was thus obtained 7-chloro-4-(4'-chloro-2'-methylanilino)-quinazollne hydrochloride (1.5 g). m.p. 275- 
50 280**C (recrystalllsed from ethanol). 

Bemental Analysis: Found C. 52.5; H. 3.7; N, 12.2; 
CijHijaN, requires C, 52.9; H, 3.5; N, 12.3%. 

The 4J-dichIoroquinazoline used as a starting material was obtained as follows:- 
A mixture of 4-chloroanthranilic acid (17.2 g) and fonmamide (10 ml) was stirred and heated to ISO^'C for 
55 45 minutes and to 175*»C for 75 minutes. The mixture was allowed to cool to approximately lOO^C and 2-(2- 
elhoxyethoxy)ethanol (50 ml) was added. The solution so formed was poured into a mature (250 ml) of ice and 
water. The precipitate was isolated, washed with water and dried. There was thus obtained 7-chIoroquina20lin- 
4-one (15.3 g, 85%). 
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Phosphoryl chloride (8.35 ml) was added dropwise to a stirred mixture of 7-chloroquinazoiin-4-one (8.09 
g)» N^Nrdi'TWthylanaine (9.77 g) and toluene (140 ml) and the mixture was heated to reflux for 4 hours. The 
mixture was evaporated and the residue was purified by column chromatography using increasingly polar mix- 
tures of methylene chloride and ethyl acetate as eluent There was thus obtained the required starUng material 
5 (4.72 9,53%). 

Example 5 

The procedure described In Example 1 was repeated except that the appropriate aniline was used in place 
10 of 3-chloroaniline and, where appropriate, the appropriate substituted 4-chloroquinazoIine was used in place 
of 4-chloroquina20line. There were thus obtained, as hydrochloride salts, the compounds described in the fol- 
lowing table, the structures of which were confinmed by elemental analysis. 
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TABUS II 




Ezanple 5 






B.p* 


Cbtqxl* No. 






(•C) 


1 


H 


3'-fluoro 


258-260 


2* 


6-chloro 


3'-chloro 


215-217 


3»> 


6-chloro 


3 '-methyl 


213-214 


4 


7-chloro 


3 ' -chloro 


274-275 


5^ 


7-chloro 


3 '-methyl 


221-222 


6^ 


5-chloro 


3 '-chloro 


229-233 




5-chloro 


3 '-methyl 


227-230 


8^ 


8-chloro 


3 '-chloro 


237-239 


9 


d-chloro 


3 '-methyl 


222 


10^ 


H 


3 ' - (N,N-dimethylamino) 


176-178 
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Notes 

a* 4y6-dichloroquinazoline used as a starting material vas 

obtained as follovs:- 

A mixture of 5-chloroanthranilic acid (17.2 g) and fomainlde 
(10 ml) vas stirred and heated to 130*C for 45 ninutes and to 175*C 
for 75 ninutes. The nixture vas alloved to cool to approximately 
lOO'C and 2-(2-ethoxyethoxy)ethanol (50 ml) vas added. The solution 
so formed vas poured into a mixture (250 ml) of ice and vater. The 
precipitate vas Isolated, vashed vith vater and dried. There vas thus 
obtained 6-chloroquinazolin-4-one (17.45 g, 962). 

Phosphoryl chloride (6.84 ml) vas added dropvise to a 
stirred suspension of 6-chloroquinazolin-4-one (6.63 g)» 
M,H-dlmethylanillne (8.01 g) and toluene (100 ml) and the mixture vas 
stirred and heated to reflux for 5 hours. The mixture vas cooled 
to ambient temperature and poured into a saturated aqueous ammonium 
hydroxide solution. The organic layer vas vashed vith vater, dried 
(MgSO^) and evaporated. The residue vas purified by column 
chromatography using initially methylene chloride and then 
increasingly polar mixtures of methylene chloride and ethyl acetate as 
eluent. There vas thus obtained the required starting material (5.34 
g, 75X). 



b. The product contained only 0.55 equivalents of hydrogen 
chloride. 

c. The product contained only 0.05 equivalents of hydrogen 
chloride • 

d. The addition of diethyl ether to the ethanolic solution led 



to the precipitation of the product. 

The 4y5-dlchloroquinazoline used as a starting material vas 
obtained from 6-chloroanthranilic acid using analogous procedures to 
those described in Note a. above. 

e. The 4,8-dlchloroqulnazoline used as starting material vas 
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10 



obtained from 3-chloroanthraiiilic acid using analogous procedures to 
those described in Note a. above. 

f. No precipitate was deposited from the ethanolic solution. 

The solution vas evaporated and the product was purified by column 
chromatography using increasingly polar mixtures of methylene chloride 
and ethyl acetate as eluent. There was thus obtained 
4.f3'-{N,N-dimethylamlno)anilinolquina2oline in 60X yield. 

IS Example 6 

A mixture of 4-chIoroquinazoline (0,5 g) and 2-chloroaniline (1 ml) was stirred and heated to 80»C for 10 
minutes. The solid mixture was cooled to ambient temperature and recrystallised from isopropanol. There was 
thus obtained 4-(2'-chloroanil!no)quinazoline (0.57 g), m.p. 225-227.5*C. 
20 Bemental Analysis: Found C, 57.5; H, 4.5; N, 13.0; 

CuHtoON,. 1.2HCI. 0.5(CH3)2CHOH requires C, 57.3; H, 4.7; N. 12.9%. 



25 



Example 7 

3-Bromoaniline (0^2 g) was added to a stirred solution of 4-chloroquina20line (0.5 g) in isopropanol (10 
ml) which had been heated to 80«C and the mixture was stirred at 80^ for 30 minutes. The mbchire was cooled 
toambfentSn^^^ 

obtained 4.(3'-bromoanilino)quinazoline hydrochloride (0.61 g, 61%), m.p. 252-256*0. 
Elemental Analysis: Found C, 49.9; H, 3.2; N. 12.4; 
30 CuHioBrNa. HQ requires C, 49.9; H. 3.3.; N, 1 2.5%. 

Example 8 

The procedure described in Example 7 was repeated except thatthe appropriate aniline was used in place 
35 Of 3-bromoanfline and. where appropriate, the appropriate substituted 4^loroquinazoline was i^d in pla^ 
of 4K;hloroquinazoline. There were thus obtained, as hydrochloride salts, the compounds descnbed in the fol- 
lowing table, the stnjctures of which were confinmed by elemental analysis. 



40 



45 



50 



55 
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TABLE III 




Exai^»le 8 
Coapd. Mo. 






Bl.p- 

(•C) 


1 


H 


3'-iodo 


243-246 


2 


H 


3 '-ethyl 


210-212 


3^ 


7-nltro 


3'-chloro 


234-236 


4*' 


7-nitro 


3 '-methyl 


>200 








(decomposes) 


5 


H 


3 ' - trif luoromethyl 


211-212 


6^ 


H 


3'-nitro 


>280 


7^ 


H 


3'-methylthio 


207-210 



Notes 

a. The product contained 1.0 equivalent of hydrogen chloride 

and 0.9 equivalents of isopropanol. 

The 4-chloro-7-nitToquinazoline used as a starting inateri 
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10 



IS 



20 



30 



was obtained from 4-nitroanthranilic acid using analogous procedures 
to those described in Note a. below Table II in Example 5 except that 
the 7-nitroquina2olin-4-one intermediate was converted into 
4-chloro-7-nitroquina2oline by treatment with thionyl chloride, 
containing one drop of dinethylformamide, at reflux for 2 hours and by 
evaporation of the resultant solution. 

b. The reactants were not heated to 80*C but were merely 

stirred at ambient tempeature for 20 minutes. The precipitated 
product was isolated and washed in turn with isopropanol and diethyl 
ether. The product gave the following analytical data: Foimd C, 
57.4; H, 4.8; N, 16.3; 

^15"l2^4°2- 0.3(CH3)2CH0H requires C, 57.0; H, 4.6; N, 16. 7%. 



c. The product gave the following analytical data: Found 
C, 55.5; H, 3.6; N, 18.3; 

25 Cj^HjqN^02. HCl requires C, 55.5; H, 3.6; N, 18. 5X, 

d. Diethyl ether was added to the isopropanol solution to ^^S- 
precipitate the product. 



50 



Example 9 



A mixture of 6-bromo^h!oroquina2oline (2 g), S^nethylaniline (0.88 g) and isopropanol (30 ml) was stir- 
35 fedandheatedtorefluxfor1hour.ThemixlurewascooledtoambienttemperaturB.The^^ 

off and washed with cold isopropanol and with diethyl ether. There was thus obtained 6-bromo-4.(3 nmethyia- 

nflino)quina2oIine hydrochlorfde (1.36 g, 47%), m.p. 245.25rC. 

Elemental Analysis: Found C, 50.4; H, 3.6; N, 12.0; 

CisH^BrNa. LISHCi requires C, 50.4; H. 3-7; N, 11.8%. 
40 The 6-bromo^chloroquinazoline used as a starting material was obtained as follows:- 

A mbcture of 5-bromoanthranilic acid (15.2 g) and fomiamlde (20 ml) was heated to 140-C for 2 hours and 

then to 190°C for 2 hours. The mixture was cooled to ambient temperature. Methanol (20 ml) was added and 

the mixture was heated to refluxfor5minutes.Water(150ml) was addedandthe mixture was cooled to a^^ 

temperature. The precipitate was washed with water and dried. There was thus obtained S-bromoquinazolirv 

45 4-one jJ^^J^Sj-^^g^g.^^ phosphoryl chloride (10.9 g) were added in tum to a stirred mixture of 6- 

bror;;^quInazolln-4Hone (8 g) and toluene (80 n^) and the mbcture was heated to reflux for 30 minutes. The mbc- 
ture was cooled to ambient temperature and allowed to stand for 1 6 hours. The precipitate was isolated to grve 
the required starting material (5.7 g). 



Example 10 



Using an analogous procedure to that described in Example 9, 4-chloroquina20line was reacted with 3- 
cyanoaniline to give 4-(3'-cyanoaniIino)quina2oiine hydrochloride in 88% yield, m.p. >280'C. 
55 Elemental Analysis: Found C. 64.0; H, 3.9; N, 19.9; 
C,6HtoN4. HCl requires C, 63.6; H, 3.9; N. 19.8%. 
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Example 1 1 

3,5.Dichloroaniine (0.364 g) was added to a stirred mixture of 4-chloroqulnazorme (0.358 g) and isopro- 
panoKIO ml) and the mixture was stirred at ambient temperature for 5 minutes. The precipitate was isolated 
5 and washed in tum with isopropanol and diethyl ether. There was thus obtained 4-(3'.6'-dichloroanilino)quina. 
zoline hydrochloride (0.556 g. 78%). m.p. >290-C, 
Mass Spectrum: P m/e 290. 
Elemental Analysis: Found C. 51.3; H. 3.1; N, 12.9; 
CwHoaiNa. 1Ha requires C, 51.5; H, 3.1; N. 12.8%. 

10 

Example 12 

Using an analogous procedure to that described in Example 1 1 , 4.chlorDqulnazollne was reacted with 3.5- 
dimethylaniline to gWe 4-{3'.5'-dimethylanilino)quinazoline hydrochloride In 49% yield. m.p. 285-28B°C. 
IS Mass Spectrum: (P+1) m/e 250. 

Elemental Analysis: Found C. 66.8; H, 5.8; N, 14.4; 
CieHisNa. IHQ requires C. 67.2; H. 5.6; N. 14.7%. 



Example 13 



20 



25 



3-Methylaniline (0.139 g) was added to a mixture of 4-chloro-6-nitroquinazoline (0.25 g) and isopropanol 
(5 ml) and the mbcture was stirred and heated to reflux for 2 hours. The mbcture was cooled to ambient tem- 
perature and evaporated. The residue was purified by column chromatography using increasingly polar mbc- 
tures of hexane and ethyl acetate as eluent There was thus obtained an oil which solidified on trituration under 
a mbcture of diethyl ether and isopropanol. There was thus obtained 4-C3'-methylanilino)-6-nitroquinazonne 
(0.09 g, 26%), m.p. 248-249'»C. 
Mass Spectrum: (P+1) nVe 281. 
Hemental Analysis: Found C, 64.0; H, 4.5; N, 18.6; 
C1BH12N4O2. 0.25(CH3)2CHOH requires C, 64.1; H. 4.8; N, 18.9%. 
30 The 4-chloro-6-nitroquinazoline used as a starting material was obtained as follows:- 

5-Nitroanthranflic acid was reacted with formamide using an analogous procedure to that described in 
Note a. below Table II in Example 5 for the corresponding reacUon of 5-chloroanthranilic acid. There was thus 
obtained 6-n(troquinazolin-4-one in 82% yield. m.p. 268-271*C. 

A mbcture of 6-nitroquinazolin-4-one (10 g), phosphorus pentachloride (16.4 g) and phosphoryl chlonde 
(20 ml) was heated to reflux for 2 hours. The mbcture was cooled to ambient temperature and hexane (700 ml) 
was added. The mbcture was stored at O^C for 1 6 hours. The precipitate was isolated and partitioned between 
chlorofomi (700 ml) and water (500 ml). The aqueous layer was basified by the addition of 2N aqueous sodium 
hydroxide solution and extracted with chloroform (2 x 200 ml). The combined organic solutions were dried 
(MgS04) and evaporated. There was thus obtained the required starting material (1 .6 g) which was used without 
40 further purification. 



35 



45 



so 



55 
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Claims 

1. A pharmaceutical composition which comprises a quinazoline derivative of the formula I 

55 

) 

i. 
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Wherein is hydrogen, trifluoromethyl or nitro, n la 1 and Is halogeno, bifluoromethyl, nitro. cyano, (1- 
4C)alkyl. (1-4C)alkoxy. N-(1-4C)alkylamino, N,N:d|.[(1-4C)all«yllamIno, (1-4C)allcylthio. (1-4C)aikylsu|. 
ph!nylor(1-4C)alkylsulphonyl; ^, , . 

or wherein R' Is 5-chioro. 6-chloro. 6-bromo or B-chioro. n Is 1 and R* is 3'-chloro or 3'-melhyl. except 
that 5^hlo^o-^(3•-chloroanillno)-. 6-chloro-4-{3'-methylanflino)- and 8-chloro-4-{3'-chloroanilino)- 

quinazollne are excluded; u u »u« „ 

or wherein R' Is hydrogen, haiogeno. trifluoromethyl or nitro, n is 2 and each R». which may be the same 
or different. Is halogeno. {1-*C)alkyl or (1-4C)aikoxy. except that 6-fluoro^(2'.4'-dimethylanilino)quina- 

STphtrmMJuilly-acceptable salt thereW: together with a phannnaceutically.acceptable diluent or car- 
rier. 

2. A pharmaceutical composition which comprises a quinazoiino derivative of the formula i as defined in daim 
1 wherein R« Is hydrogen, nisi and R* Is halogeno. (1-4C)ailcyl or (1-4C)alkoxy; 

orRi is hydrogen, halogeno. trifluoroir»thylornitro.nis2and each R» which may be the same ordrfferent, 

is halogeno. (1^C)alkyl or (1-4C)alkoxy. except that 6-fluonM-{2'.4'-dimethylanilinoHu5nazolme is ex- 
cludsd* 

or a ph'armaceutically-acceptable salt thereof; together with a phannaceutically.acceptable diluent or car- 
rier. 

3. A quinazoline derivative of the formula I 




wherein R' is hydrogen, n is 1 and R* Is 2'-methoxy. 3'-methoxy. 3'-fluoro, 3'-bromo. 3'-lodo. 3'-ethyl. 3 - 
nitro. 3'-cyano,3'-methylthto or 3'-(N,N:dimethylamIno); 

or wherein Ri is S^tom. B-chloro. 8-chtero. 6-bromo or 7-nilro. n is 1 and R* is 3'-chloro or 3 -methjrf. 
exceptthat5-chloro-^(3'-chloroanBinoK6-chloro^(3'-methylanilino)-and8-chloro^(3'-chloroann.^ 

quInazolinB are excluded: ju. i • 

or wherein Ri is hydrogen or chloio. n b 2 and each Ri. which may be the sarne or dfl^ent « cWoro, 
methyl or melhoxy. except that 4-(2'.4'-dlohloroanflino)-, 4-(2',6'-<limethylanil.no)- and 4-(3',4'-dimethyla- 
nnino)-quinazollne are excluded; 
or a phamiaceutically-acceptabie salt thereof. 

A quinazoline derivative of the fomwila I as claimed in daim 3 wherein Ri is 5-chloro, 6-chloro, S^hloro^ 
6-bromo, 6-nitro or 7-nilro, n is 1 and is 3'^oro or 3'-methyl, except that S^oro4-(3'-chloroanilinoK 6- 
chloro^(3'-methy1anlllno)- and &<Moro^(3'-chloroannino)-qulnazoline are exduded; 
or a phamiaceutically-acceptabie salt thereof. 

A quinazoline derivative of the fonnula I as dalmed in daim 3 wherein R' Is hydrogen, n is 1 and R' is 2'- 
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or 3'-methoxy; 

or Ri is hydrogen or chloro, n is 2 and each which may be the same or different, is chloro, methyl or 
methoxy, except that 4-(2',4'-dichloroanilino)-. 4-(2',6'-dimethyianiIino)- and 4-(3',4'-dimethylannino)-qui- 
nazoline are excluded; 

or a phanmaceutically-acceptable salt thereof. 

6. A quinazoline derivative of the fonmula I as claimed in daim 3 selected from:- 
4-(3'-methoxyanlllno)quinazoline and 7-chloro-4-(4'-chIoro-2'-methylanilino)quinazollne; or a pharma- 
ceutically-acceptable acid-addition salt thereof. 

7. A quinazoline derivative of the fonmula I as claimed in daim 3 selected frorn:- 
4-(3'-bromoaniIino)quinazoline, 

4-(3Modoanilino)qulnazolIne, 
6-chloro^(3'-chloroanilino)quinazoline, 
6-bromo-4-(3'*methyianilino)quinazoline and 
4-(3'-nttroanIlino)quinazoline; 

or a pharmaceutically-acceptable add-addition salt thereof. 

8. The use of a quinazoline derivative of the fonnuia I, or a pharmaceutically-acceptable salt thereof, as de- 
fined In daim 1 or 2, as daimed in any one of claims 3 to 7, or wherein is hydrogen, halogeno, trifluor- 
omethyl or nitro, n Is 1 or 2 and each R^ which may be the same or different. Is hydrogen, halogeno, tri- 
fluoromethyl, nitro, cyano, amino, (1-4C)alkyl. (1-4C)alkoxy, i*-(1-4C)alkylamino, N,N:dK{1-4C)alkyl]aml- 
no, (1-4C)alkylthio, {1-4C)alkylsulphinyl or (1-4C)alkylsulphohy), in the manufacture of a medicament for 
use In the production of an anti-cancer effect In a wannrvblooded animal such as man. 

9. The use of a quinazoline derivative of the formula I, or a pharmaceutically-acceptable salt thereof, as da- 
fined In daim 2, as daimed in daim 5 or daim 6, or wherein R^ Is hydrogen, halogeno, trifiuoromethyl or 
nitro, n is 1 or 2 and each R2 which may be the same or different, Is hydrogen, halogeno, (1-4C)alkyl or 
{1-4C)alkoxy, In the manufacture of a medicament for use In the production of an anti-cancer effect In a 

. wamhblooded animal such as man. 

10. A process for the preparation of a quinazoline derivative of the fonmula I. or a phanmaceutically-acceptable 
salt thereof, as defined in claim 3 which comprises:- 

the reaction of a quinazoline of the fomnula III 



HL 



wherein Z is a displaceat>le group, with an aniline of the fonmula IV 

TV 





and when a pharmaceutically-acceptable salt of a novel quinazoline derivath^e of the fonmula I Is required, 
it may be obtained using a conventional procedure. 

Claims for the following Contracting State: GR 

1, A process for the preparation of a pharmaceutical composition characterised by bringing into association 
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a quinazoline derrvative of the formula 1 



H 



A, 




wherein is hydrogen, trifluoromelhyl or nitro. n is 1 and R2 is halogeno, trifluoromethyl, nitre, cyano, (1- 
4C)alkyl, (1-4C)alkoxy. (1-4C)allcylamino. N,N-dK(1-4C)alkyI]amino, (1-4C)alkyIthio, (1-4C)alkyi3ul- 
phinyl or(1-4C)aikylsulphcnyl; 

or wherein is 5-chIoro, 6-chloro, 6-bromo or 8-chloro, n is 1 and R* is 3'-chloro or 3'-methyl. except 
that 5-chloro-4-{3'-chloroanilino)-, 6-chloro-4-{3'-methylanilino)- and 8-diIoro-4-(3'-chloroaniIlno)- 
quinazoline are excluded; 

or wherein R^ Is hydrogen, halogeno. trifluoromethyl or nItro, n Is 2 and each R2. which may t>e the same 
or different, is halogeno, (1-4C)aDcyl or (1-4C)alkoxy, except that 6-fluoro-4-(2',4'-dimethylanilino)qulna- 
zoline is excluded; 

or a pharmaceutlcally-acceptable salt thereof; and a phanmaceutlcally-acceptable dOuent or carrier. 

A process for the preparation of a phamiaceutical composition characterised by bringing into association 
a quinazoline derivative of the fonnnula I as defined in claim 1 wherein R^ is hydrogen, n is 1 and R^ is 
halogeno, (1-4C)alky! or(1-4C)alicoxy; 

orRi is hydrogen, halogeno, trifluoromethyl or nitro, n is 2 and each R^, which may be the san>e or different, 
is halogeno, (1-4C)alkyl or (1-4C)aIkoxy, except that 6-fluoro-4-{2',4'-dimethylaniIino)-quina2oline is ex- 
cluded; 

or a phanmaceutlcally-acceptable salt thereof; and a phanmaceuticalty-acceptable dfluent or carrier. 
A process for the preparation of a quinazoline derivative of the fonnula I 



wherein R< is hydrogen, n Is 1 and R^ Is 2'-methaxy, 3'-methoxy, 3'-fhioro, 3'-bromo. 3'-lodo. 3'-ethyl. 3'- 
nitro. 3'-cyano. 3'-methyithio or 3'-(N,NKlimethyIamino); 

or wherein R' is 5-chloro. 6-chloro, 8-chloro, 6-bromo or 7-nitro, n Is 1 and R^ Is 3'-chloro or 3'-methyl, 
except that 5-chloro-4-(3'-chloroannino)-. 6-chloro-4-(3'-methylanlllno)- and 8-chloro-4-(3'-chloroanlllno)- 
qulnazollne are excluded; 

or wherein R^ is hydrogen or chloro. n is 2 and each R^ which may be the same or different, is chloro, 

methyl or methoxy, except that 4-(2',4'-dlchloroanflino)-, 4-{2',6'-dlmethylanDino)- and 4-(3'.4'-dlmethyla- 

nnino)-qulnazoline are excluded; 

or a phanmaceutically-acceptable salt thereof; 

characterised by 

the reaction of a quinazoline of the formula III 
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UL 



wherein Z ia a displaceable group* with an aniline of the fonmula IV 




and when a pharmaceutically^acceptable salt of a novel quinazoline derivative of the fonmula I is required, 
It may be obtained using a conventional procedure. 

4. A process as daimed In claim 3 for the preparation of a quinazoline derivative of the fonmula I wherein 

Is 5-chIoro, 6-chloro, S^hloro. 6-bromo, 6-nitro or 7.nitro. n is 1 and is 3'-chIoro or S'-methyl, except 
that 5-chloro-4-(3'-chioroaniIino)-. 6-chloro-4^3'-methylanilino). and 8-chloro-4-(3'-ch!oroaniIlno)- 
quinazoline are excluded; 
or a pharmaceutically-acceptable salt thereof. 

5. A process as claimed in claim 3 for the preparation of a quinazoline derivative of the formula I wherein R^ 
is hydrogen, n is 1 and R^ is ^- or 3'-methoxy; ^ 
or R^ is hydrogen or chloro, n is 2 and each R?. which may be the same or different, Is chloro, methyl or 
methoxy, except that 4-(2',4'-dlchloroanilino)-. 4-(2',6'-dimethylanilino)- and 4-(3',4'-dimethylanOino)-qul- 
nazoline are excluded; 

or a pharmaceutically-acceptable salt thereof. 

6. A process as claimed In daim 3 for the preparation of a quinazoline derivative of the fonnula I selected 
from:- 

4-{3'-methoxyanilino)quinazoline and 7-chIor&4-(4'-chIoro-2'-methylanilino)quinazoline; or a phannrta- 
ceuticaily-acceptable acid-addition salt thereof. 

7. A process as daimed in daim 3 for the preparation of a quinazoline derivative of the formula I selected 

firom:- 

4-(3'-bromoanlllno)qulna20lIne, 
4-(3'-iodoanilino)quinazoline, 
6-chloro-4-(3'-chloroanilino)qulnazoline, 
6-bromo-4-(3'-methyIanQlno)qulnazolIne and 
4-(3'-nitroanilino)quinazolin6; 

or a pharnwceutically-acceptabie acid-addition salt thereof. 

8 The use of a quinazoline derivative of the fonnula I, or a pharmaceutically-acceptable salt thereof, as de- 
fined m In any one of dalms 1 to 7, or wherein Ri Is hydrogen, halogeno. trifluoromethyl or nltro, n Is 1 or 
2 and each R^ which may bo the same or different, is hydrogen, halogeno, trifluoromettiyl, nitro, cyano, 
amino, (1-4C)alkyl. (1-4C)alkoxy, N:(1-4C)alkylamino, N,N-di-[(1-4C)alkyllamino, (1-4C)aIkylthk), (1- 
4C)allcylsulphlnyl or (1-4C)allcylsulphonyl, In the manufacture of a medicament for use In the production 
of an anti-cancer effect in a wanrvblooded animal such as man. 

9 The use of a quinazoline derivative of the fonnula I, or a pharmaceutically-acceptable salt thereof, as de- 
fined in daim 2, daim 5 or daim 6, or wherein Ri is hydrogen, halogeno, trifluoromettiyl or nitro, n Is 1 or 
2 and each R2 which may be the same or different Is hydrogen, halogeno. (1-4C)allcyl or (1-4C)alkoxy, 
in the manufacture of a medicament for use in the producbon of an anti-cancer effect in a warm-blooded 
animal such as man. 
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